B iomedical research inevitably involves ethical issues. Some raise broad public concerns, particularly when researchers obviously violate established ethical norms. For example, He Jiankui's work using CRISPR/Cas9 to genetically modify human embryos to prevent HIV transmission, which resulted in the birth of the world's first two gene-edited babies, generated widespread condemnation of this use of human germline modifications. Ethical issues also arise in the earlier phases of basic research, such as the public release of the HeLa cell genome by the European Molecular Biological Laboratory that created controversy over privacy concerns. At other times, ethical issues are more subtle and may not be recognized as such or raise public concern. For instance, there are important ethical considerations related to using banked biospecimens in translational research. Similarly, creating neurological chimeric mouse models involves moral considerations related to the potential humanization of these models [1] , and embryo models from human stem cells are entangled in debates about the moral status of the embryo [2] .
Nonetheless, efforts should be taken to identify and manage ethical issues as early as possible in order to provide ethical guidance throughout the entire research process, and mitigate negative effects, harms and wrongs (K.R. Jongsma & A.L. Bredenoord, under review 
Is there an ethicist in the laboratory?
What exactly constitutes (bio)ethics expertise is far from a settled issue even though the issues have been broadly discussed in clinical settings [3] . Nonetheless, some distinctive elements can be identified, such as skills in reasoning about morally relevant concepts and arguments, and an understanding of relevant literature and precedents. Regardless, ethics expertise can contribute to research policies and practices in several ways. First, ethicists can help to identify and raise awareness about whether ethical challenges are involved in particular research efforts. Second, they can alert scientists to relevant guidelines or scholarship. Third, they can provide normative judgments and deliberate about appropriate courses of action or the development of novel treatments and technologies. Fourth, they can help anticipate societal impact. Fifth, they can employ methods from the social sciences to conduct empirical bioethics research with, for example, end users (patients, professionals, data subjects), to inform an anticipatory and constructively guiding approach to research practices (K.R. Jongsma & A.L. Bredenoord, under review). Just as in clinical settings, ethics engagement can take different forms. Ad hoc consultation-the "beeper ethicist"-is a familiar way of involving ethicists in clinical practice, such as whether to discontinue lifesustaining interventions. Ad hoc consultations are also employed for ethical questions in basic and translational research. This approach may be incredibly valuable and sufficient for some research, but a single consultation may miss the potential for more added value of what ethicists can contribute.
At the other side of the spectrum is having an ethicist or ethics team work alongside [4] or embedded with the research team. This can vary from "desk experiments" where ethicists work with teams of basic and translational researchers, to robust, real-time engagement that involves normative research and obtaining empirical data to help inform deliberations and decision-making (K.R. Jongsma & A.L. Bredenoord, under review). To ground this discussion in real examples, we describe our experience with real-time ethics engagement that has employed both conceptual-normative and empirical aspects to address organoid technology and UCB banking and transplantation.
Organoid technology
Organoids are three-dimensional self-organized tissue cultures derived from stem cells. Organoids can be studied as models for organ growth and development, to test medications, or for transplantation. For example, gut organoids are used in the context of precision medicine for cystic fibrosis (CF), brain organoids can be used to study the biological aspects of psychiatric conditions, liver organoids are being developed for transplantation, and gastruloids that resemble early-stage embryos provide insights into early embryonic development [5] . At an early stage, pioneers in organoid research recognized that while organoids have enormous scientific and clinical potential, there were some associated ethical issues, so they approached the University Medical Center Utrecht ethics team for advice [5] . A small interdisciplinary team subsequently analyzed the ethics and research implications of organoid technology throughout the research cycle, from fundamental preclinical research to translational and clinical applications, as well as the societal impacts [5] . The team also looked at the ethics of organoid biobanking. Internal funding made it possible to have a small team of ethicists embedded in both the Hubrecht Institute where the organoids were developed and the Wilhelmina Children's Hospital whose patients participated in organoidrelated research.
Organoid technology is particularly promising for CF, as it offers a strikingly accurate personalized model of the disease. Intestinal organoids, derived from rectal biopsy material, permit the prediction of individual drug response [6] , but the value and concerns regarding this emerging technology were initially unclear. The team therefore decided to explore patients' perspectives on organoid technology in a qualitative study. Specifically, the team conducted 23 interviews with 26 respondents: 14 adult patients and 12 parents of young patients with CF [6] . In addition, the team conducted three focus groups with patients or parents of patients with metabolic disorders, to discuss the ethical challenges of a first in human liver organoid transplantation trial. These empirical studies provided invaluable input about what patients and tissue donors perceive as the key ethical dimensions of organoid technology.
Cystic fibrosis patients and their parents, for example, expressed an ambiguous relationship to organoids as both closely and distantly related to themselves. These and other findings inspired further reflection on the moral status of organoids and other key ethical themes such as commercial use, consent, and governance. Particularly, the notion of organoids as hybrids that relate to persons and their bodies and to technologies and markets in ambiguous ways helped to prompt rethinking about the (commercial) use and exchange of organoids in an ethically sound way [7] .
The ethical challenges of organoid research are not limited to national borders, as legislation regarding the derivation, use, and storage of stem cells and the launch of clinical trials can be different on national, European Union (EU), and international levels. At the moment, the Utrecht ethics group is involved in an EU H2020 project aimed at building a European Organoid Biobank for patients with rare CF mutations (www.hitcf.org), where the ethics team co-produces the governance and ethics of this biobank.
Umbilical cord blood banking and transplantation
Umbilical cord blood banking is now commonplace, and UCB transplantation is a standard treatment option for a variety of diseases and conditions. However, as these practices were first being explored, an array of ethical challenges were encountered. Relatively soon after the first successful UCB transplantation was performed and the first UCB banks were being constructed, one of the scientific leaders sought ethics expertise, which initially resulted in a collaborative conceptual scoping paper, outlining some of the main ethical issues [8] .
As described in more detail elsewhere [9] , a series of ethics activities followed. First, in order to include the perspectives of additional stakeholders, a working group was assembled to deliberate the relevant issues and to offer guidance. Second, given that the informational needs and perspectives of pregnant women regarding the possible collection of UCB were unclear, a series of focus groups was conducted that proved invaluable in designing and implementing a recruitment and informed consent process for a public UCB bank. Third, in order to assess the effectiveness of these processes, a quantitative survey of those who donated UCB was performed. Fourth, qualitative analyses of marketing messages of different cord blood banks were carried out to inform deliberations about their ethical appropriateness. Subsequently, ad hoc consultations have been used to address emerging issues in UCB transplantation, for example, as it is being explored for non-malignant conditions.
Potential barriers
Despite the benefits, robust ethics engagement can face a series of potential barriers. For example, scientists must be open to ethics engagement and inquiry, and that requires collaboration, openness, time, and resources. It may also include the need for funding, which may not be trivial; however, in our experience, it accounts for only a small fraction of the funding for most scientific endeavors. When there are insufficient funds available to support ethics engagement, it can be possible to seek institutional or external support. Yet, the process of obtaining funding may take considerable time, slowing down the analyses of the ethical issues as research is proceeding. Of course, ethics engagement can itself be associated with ethics concerns. Of particular relevance are concerns about conflicts of interest if ethicists merely provide window dressing for what others might consider to be unethical research. As with conflicts of interests associated with research in general, the nature of support and contributions should be transparent in describing the work and any resulting guidance, including publications and presentations. Depending on the nature of the initiative, it can be prudent to somehow involve those who are otherwise external to the project or an institution in developing or reviewing recommendations and publications. Additional ethics concerns arise when conducting empirical bioethics research, which can usually be addressed through existing oversight mechanism, such as review (or review exemption) by research ethics committees.
Concluding comments
There are options for engaging ethics expertise into basic and translational research in ways that can be grounded in the realities of scientific research. While we have provided some examples based on our experience, more rich descriptions of both good and bad experiences with ethics engagement are needed to help inform the refinement of these approaches. Such information should be useful in establishing best practices for ethics engagement to improve the process of science. This seems far superior to retrospective ethics critiques once work is published. More importantly, engaging ethics expertise should enhance the possibility of conducting ethically sound research. 
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